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(54) BATTERY HAVING SPIRAL ELECTRODE BODY AND ITS IVIANUFACTURE 




(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance 
productivity and reliability by preventing 
adhesion of a adhesive to a winding 
core. 

SOLUTION: A positive electrode and a 
negative electrode prepared by forming 
active material layers 3, 6 on current 
^ collector 2. 5 are wound through a 
separator 7 and opposingly disposed, 
and at least one of the positive electrode 
and the negative electrode and the 
separator 7 are stuck with an adhesive 9 
to from an electrode body of a battery. A 
part of the positive electrode and the 
separator 7, the negative electrode and the separator 7, the positive 
electrode, the negative electrode, or the separator 7 is partly held between 
a pair of facing winding cores 8, the winding cores 8 are rotated so as to 
be covered, and the remaining part of the positive electrode, the negative 
electrode, and the separator is stuck with the adhesive 9, and they are 
wound to form the electrode body. This battery continuously has three 
layers of a stacked body of the current collector of one electrode and the 
separator 7, the current collector of one electrode, or the separator 7 in 
the central part, and the current collector of the other electrode and the 
current collector of one electrode are wound in the outer circumference of 
the three layers to form the electrode body. 
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Ivmv^-yX. iESi•fe>'^■^"^^> MiH2/SU-i?> 
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m^2] iE®sfc«*iS{cfct,»T#:sccti-rssi5 
[i«*ii3] iE^so^'ftS©i!>i&< ifci^-rn*^-:^ 

A u - 4 * P> JiP D&Sm 1/ fee i f Si» 

ism. 

v^-ox. *-i:«c> -^©ffi©^m^*i■fe^^•^--^^i 
©ffisf*, -*©e©mm^, t/ctt^^>'^•^-^^^^ail 
3 )i* L , c© 3 m(o^m<icik-:^oM(D$mwt± 
m-ijCDmom'mw t ffimm^m ti-ci» mmn 

[000 1 ] 

fc©t?, #{CjESRO'ftflB©iI>!5: < i i -fe^-s U - 
■ii5fe©-e**. 

[0 002] 

[«£*©^?fn fi^«ctews«^fflmi^aii©/ha, « 

i!!{b©fcis5{c> comT-«©'l!jii U-cffli^2,m?i> 
#tci^i3 ii L3SSnJtg^ci:;xmticc*f brw^Na. mm. 
itim\mn±-i)m^ e,ti-c t t s . j: d 

o]i5g«^j:Stii b-c ij 5^ A >f 5t->ryiffi?ife*5aa § 
[0 0 0 3 ] :fiS, -kiJ-^V-^, 'Bi.U'EMtfthU^nM 

[0004] '^mMm(owm\m%nm.mkt t 



iftiS 2 0 0 0 - 7 7 0 9 1 
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g t -fe^N- p - S C i f ma?fJtt?:lt}t Sii 2, 

[0005] 

[^B^*ift?^uJ:5i-rsis®] ji^wms^^ffssi- 
SJi^KB, Jj5SWciii<fc&©#:B;«i|-c*'3, ^ 
:S•^3•^2^^• u - * ©-g|j^4s^S:©MK«^ L/-c^:IS=£il 

< . m}s.yc-mmmmhx^m<mmmim^wfi^ 
bfcf). mmm t fcmmmm&<Dimicmbx b 

U - m®;tiJ^ -iT mm i ft SJB^aib^ 

[0 0 0 6 ] comnu. ±ia©j;o^cwii,'S*Mfif 
s/-c*oc § tifc i> (OX. mmmmmmmw^mt 

affiRU''fi!litt©]*l^S?liJSy''^©iiii73&^JSfSt- ?> 
[0007] 

[l8gi^fil^-r5fc&©^K] ^IgBfl©^ 1 ©l^ffifc^^ 

■rj!ifi6]i3aL'-c^ii§#. ±iaiEeso'fte©ii>^c< i 
^-~ijt±jisMf^ u-nt ^mmi^mi-^xm bxtj: 
mmk^mmmfcmm(omLijmx$>-ox. its 

fc»•fe^^•^-^^©-^iI5s^!^l^I■r5 m©#:s©H{c«^ 
u-c±iBiii:S;=&Iil!|gS #S c i «: J; O m^^^m^ tc 

•So 

[0 0 0 8 ] *BB;3©m2©^iSCc«5?iii^t^ffi<** 

m^fcmmm&mu. ±fBm i ©:^ffi«cfci^r. ie 
rx b t, ^ c i ^ '#m i -r s © -f * s o 

[0 0 0 9] :$:|6Hg©||3 ©73SiC^|.g)m^4^S#:^ 

mfcm»©S3»*iSw> ±131? 1 mam2(Di3mc 
M^-c, EfiSL?>-ftS©^i&< <!:^>c>Tt^*^-:&{c•^2^^• 
^- 4 * e.3tP D*S« u c i i -r S ©-c* 

[0010] *«?«©» 1 ommc^^h^mmw^ 



-*©«©«m $/cw^2^^•^-^^;&a^ 
iB-:3?©e©«m»i*s»x«t3iS*i"ci,»sfe©-e«> 

5. 

[0011] 

T*^?^©-*!*©??^^*^^^*. 01 (A) , 

( B ) if^m<ommm i vm^^hin^mmim.^ 

(c^-rKMH-e&f), (A) «iES> (B) KAffi-C* 
ffl-T'S/c*, Dmgi#1ii1i«*©:S3'f)l{c;^fcl>/;:&, 

&:ftffi©llffiK-b^'! U"^' 7 ^3g*L-ri>^. 
[0012] EI2~4«*%0S©MS©JfJ,^UcJ:Sm 
?t!j©S3S:^S*l5iBJ-r?.ttiffflll-c*?.. HKtei^r. 8 

^}fl]t^ 1 >Pt©^S8 ■e42^SU"i?#t*e©ARO'B 

©gl5^4^>5^t?#;s 8 ^: 1 EiK § -li. *s© c ©g|5^^t? 

*gM(c»Al^## ji^■CI,^ < , EI 3 l*««SiJ#t©iE 
IB^L/Tt^ficl^o Si1-)ItCW:fce©Dg|5^*Si3g§nT 

t^So ^©ft. ^:B8i&^*m?)7'u;^L-cS«s#. 
m 4 icfpt J: 5 ^c?(Siiit»^ffif*36Sff 6 txS . SI 4 ©?iS# 

^^me^*w*'C^swc•^2-'^•^-^^7#t©Affi«s^^5•r 

^ct>%AS%Jl^br3)l#b. c:©3)l©ii-^0ciEe 

sfc, ®^^ji©«mf* 5 ommmm'mmmm^ ti 

[0013] ±IB© J: *^ii©J[JS|{C cfc^K, -fe 

W3!)5#s 8 oc«!ti-r'^;s 8 t,cmmm 9 l k < < > 
mbM. mmi^cmmmQomm^m^^bfc'o , m 

©^^=&ES±t?t. M«tt©Wl,^«?ft*3^«ttA<tf 
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^A. B. c^me (***©jfJil-cttM) ©Si^Ji 
iJ>^f<i4>-:^ (*^iij©jfJSlf oc-fe^N-b-a? 

te < C i K j; D ^ t3Ai?^©fmtt:*5l^± 
[0 0 14]i&te« CC-Cttftffii-feAp-irTi^* 

10 ft=^©-a54iiiS8 ffl^c^^-c#s* i laKs-sfct^ 
{c. ^j'^\y'-^moiEWicwim^mpbtc^(D^m 

AUi^#ii^■Cl»■^T^>«i:^^. iES^El (B) 
©J; 5 $ - ymx bxm-^ 8 cc^^'o w/d^, -m. 
^mmm^m(iihxmubxij^:<. com^^^^'-^i^ 

-3? 7»E»AS©i-fee.*>Cc^8bS»l/-Cfc< 

[0015] ±ia©cfc 5 ti^immf^omL 

(jEffiOi'pSa) L i CoOiA^'S^tSIEgfgtlHS IS 

20 flgpi, ^mwiL.T®AWS6sagi3i, m¥it 

LT©^y7'Wbt:^y7^> («T. PVDFiBS-r) 
3SaSP?:N-^5^>'l'fciU h'> (OT, NMPtlI§ 
•r) (C^Jicr ?.Ci(C J: 13 PI^ U /cIEg?g«-^ " ;^ K 
iEfi«m#ii^£SJf&2 0 /im©A l?g±{c h'i'i? 

lEStS'-^W-^--;^ h^^USML'-C. A 1 ^©MHCC 
E®?S!^M)«^JfJ)i£L.fcfg, 7-UXb-rJl§ 20 0/im 
©aES^rifSb/Co ilBflsSbfciES*, a®^^S4 9 
30 mmx 1 5 Ommte^Brb, m^.^'^^^W^t ^fc^^C 
itrnW^^^^-:^ h©*m:g|5«:SSSgWC4 9 mm 
X 5 mmigWfc. jtli©E«a?gf5»li©lf § »9 0 m m 
i Ufc. JEmok 1 ?g©*^g|J»©ffi8PC»'J - F i 
L-r©J»*0. lmm> i|i3mm©A 

vmuc, tjiis. mmmtmicmb-rjf-yiy^xhjp. 

[0 0 16] (M©f'NS!) ^V7*-X*-!3<>v>f 
i/iat;-X*>6%SAfiffiW9 0««S|5iPVDF 1 

40 0a«g|5^NMP{C^SC-r2.C i{C j; i3i)ll^Ufc:ftSt§ 

mm^-:^ n%mmttrj:ms 1 2 nmocu 

?g©-:^©ffi«cFi'5'"7'U"h-^KJ;DSl (b) © 
J; ^> {C/^• 3? - >^X b > AS?gftm©'MXgI5i«Ig|5 
^i^o:M®-ffi%W)l*?fMU/cm'MUfc. MK> mm 

|,ch■nmr€mm■^'~:^\■i^^^->^^xbx^mb, c 

u ?g©ilffitc:Mg?itiS)i*ffJfiSbfctg, yu:^ LTfi 
e^f^PS^L/Zc, ;X«c> {'PlS!l/fc:6S4mg^-^5 0 mm 
X 2 3 0 mmUcmWibtc, *^XgPASO'B»5 0 mm 
X2 5mm, *^8PC»5 0 mmx 5 0 mm, 
50 gPD K 5 0 mm X 5 5 mm , >i-ffl©*l«?g*«IS©lf § 



tt9 0wmiLfc. mrnxmAR^Bumi^A tmc 

11, HDSSt?, *^XgPCtt#;SlJl^i|iIDSS, 

*'^xa5 D t til ^ /cme^®®34;ii©fi § t? 5 . 

(C. »««Sft-C*SCuS©*^S|5^BCDffig|5«:'J 
-FiU-CW^O. 1mm. igS mm©C u*fiffi^* 

wfigttHi (b) (ommht. mmmjMD 
[0017] (.^j-iu-nmnmom) ^j'^u-^ 

tbxm^25 urn. i|i5 lmm©^?Ltt*;y:7"Oft' 

5g«SiJ iLTBPVDF*? SfigPig^ $ # , Mitrii' 
5 -i; A 9 SS ^ § •» N M P * ffl 1 ^ „ 
C ©M«fflK J; ?>Jga)iB"S(S?S?:ft?S b fcif ^lc~«il 

^©tg, mmm*^^'^.t s tu cc±f bm{'p l fcftg©wffi 
{cSf«§ii. gi&o^ti-a-rcifaig'ii-raci-ciii (b) 

^3fi?y;H?->j<9^Ji'^©llf^^-c4>J:i=.. 

[0018} (mmwmwcoi^m) mx^t bxm2 4 

mm. jfSO. 8mm©SUSffi%ffifflU. ±ta©J:5 

iambfc-tJ^v- ^m-momK^MzmAR^f 

B*. ii2©d;^K>Pfi^-r'S-ft©#S-ct^*. 

b^cl^J:^iKU/£:„ S«iJiU-t, P V D F 7 fiMSli 
?§fi?S-a, KlbTJl'S-'i'A9a«=£:S'i(§-ti?cDMF 
C©S«IJ(C J; S^SMttmMS^mS 

m^mmt^. commm^iEmommiicmifibx, ^ 

;Sic#t o W?c*S©rBliC#A b , 5g»J*^* L?cE 

»t£*^BMmim^n-:^xm4oi: ^ tmm^im^ 

mmW^ki'^Mbtc. Scte. @4t?ttffi#©fce*SgS.!>* 
^27^•^-^^©Sili^*«BgJ;•5ii>^c<s^b■rt,^€.. c© 
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[0019] ||)ft©JfJE2 . a 5 ( a ) , ( b ) tt*^ 
-C&Dv (a) »iEg. (b) «fiS-C*So :ftSKte 

*trfi)-r'S.iEaffif5®*s^fibi&t,*fc&tgi?iM©*^xi 

tj:-yX\,^^^mxS>^, -ri&rto-feG. FB«:S8{cM-r 

sfc*. E. mtmmm»<Dmmicmc?>tcii}. 

«!)*l®©Mffl{C-fe^%-U-f 74g!*Urt,>5. 163SLi>' 

7 «*»i3B©siiioji5Ji2 (c J: ^^ommmmm 
cc. •fe/^•^-^#tft|g©"^Jifcg|5%^S8■c«^■c«s 

8 ;£lilg§ ■tf.S C i (c J: 0 ^:K8 «:•fe>'^• U- 5'#t A® 

roMMSic^ti'^nm^mQ iwmt^cmibtcEm^ 
ifAbr#tai^■c(,K„ ^t**^fce.#:£8 4fttm 

O^'l^XL/T^^^-B-. H 7 iCTj^-r J; "5 ^c?gi#t*;Sffift 

D *i?#?.ti.2>o ll7©^lS^m@ft:tt'^''C^g|5ic■fe^^•^-^^ 
{^ta^^a^brsi^t, c©3Ji©?lJacciE1ii 

iiO:-p-ci^^. Sfc. ^)i©«mft 5 ©«]«:»« 

■Snxi,>tj:i\ 

[0 0 2 0 ] :^m'iMmmiictei.^xi>mz-~8iicmMw 
muc < < , m^(Di\im i om-^tmm'icnmnon 

l£;*s«81^-c*^i:i»affi©#SP»E~HKrS«)i^JI5)?S; 
0 L-Cl>^j:l>©t?. Slli©Jf5Bl <^:|5]S{C^»J:^^;^+'" 
ffiK4l^I±§■^^SC^^&s•et■5„ §e>(c. mmwoMcf]- 
)l{cH2^-«l/-if4i2Hl^t:i,>&l^©-C. ^Bl©ii-$lte* 
ffll^ ^i1-)g©^«mi*<!;^)lJ^ffi«:S«S-li5C 
iKiD. «««i^4«:ffll,»*<-CfeJ1-g|5i©^jl4» 

SCife-CtS. Sfc. AS4-fe/-?u-^f7Cc^e«>S« 
L-Cl^S©-Cf^*tt*5i!q±-rS®fc^]!i©JI5^1 

We. •b^N-U"*7»iEffi{c^feS^«L/t:4>J; 

10 Ofc^>©K^2^^•l/"tS^#t©« (tfcttES) ©WB 

[0 0 2 1 ] ;5^«c. ±m(Dj:^rj:mmm&R^'?:(om& 
iTmc-o\,^xmmr£mMmimi<-fxmmt6. 
(lEmoim) WMoum i mm^cimbx, 49m 

mX8 0mm«;tt)Kb/cEe?:2tj(«;tb. ^ti^tiic 
mSST-^^-r S /cs!)©iEet5 w*-^xgi5?:m« 
g|5CC 4 9 mm X 5 mmg:Wfc„ iEffi© A 1 
«H5^Xg|5^©«g|5Ktt y - K i L -C®!* * 0.1m 
50 mM. 3mm©Al««T-*fi^?S^(Cj:i3m'3# 



[0022] (•fe^^•^-^^#*fte©f«) mkmm. 
1 i mmtx. bxmb ( b ) © j: ^ w^x/^• n-y 
im'km':>nmiimbfc, wmmub o mmx 2 4 
ommtbfc. mm^xmmmt5 0mmx3 

Omm. ?S'W7^iaJFSO'GW5 0mmx5 0mm 

tbfc. ^mxmGom^icuv-v'tbxwfyo. 1 

mm, iB3mm©Cu««S^^%ia^vS^«(Cj:i31Xf) 

mite, fj:id. smsT-©mf3#wffig5*ffif!i»5i^x 
gBG{cisp,^ci\ 'XJc, mmommi tmmo. 2^© : 

/N- W - if onmt^ K P V D F % 5 fiSg|5?§fil S "Sfc 

m^tm^thtmmbtc-m<omm'immt'^. m 

^ty'&XWm 5 C i -C-fe b - ^\^%%WL^l[m b 

[0 02 3 ] (tigi^i:)^*^*©^^^) U-Ci|i2 4 

mm, JISO. 8mm©SUSffi?rffifflL/, _hia©J:'5 
^C^'p}^bfc•fe^^• U— i!^1-t:&@©ti««*^Xg|5FRi>' 

\iihct x^i&^^mmm u j: ^ «c u/c 2 ts? 

©IESCWBK: P V D F 4 5Mlg5«IJW§ -lifcNMP^ 

K^u^mxb. ^m\^mbicm^mA,-cm^ 
(o^^tmm^wsm^m.w^i'mbfc, scfe. 

WA-rnxM. PVDFK|!ge.f« ^JfeNMPCCRg 

[0024] «©?fM3. 118 (a), (b) 

-C&I3, (a) »iEfi, (b) Wft^-C&So :&»cte 

MF&l-r •5.iE«rS«5!'5^y4 b^cl,ifc&t5'-^M©*m; i 
tji'oxx.^^u^xh^. tt£^%\, j«^;S8icffi-r 

Km©^ttSffift©^$1-)itcS;fcS/cfe, 
t^'im*'''^^bU^\ ifc. comxu^t^-fy^b&M 
S©|aoffi^c•fe^^•^-^^7^:^ga■Lt:l^•So 119S.e>'io 
kf^mMommojm 3 tc j; ii?ii2©M3»:^s*iJiBa t 

•5>iTWIl!r*-S, *»J5®m^--Ctt, H9iii:5K-rJ;'5 

cc, m©#;S8«(cM^-elSMSt^T^o■^3. ■f2/>'w 
-i?#t*e**©-ffiW*^Xp|5 1 SO' J *#s;8 © 

Pacc«f UT^:S;8 ^HfeS-SS C <b KJ; 9 8 =£-fe 
/N-U-i?^t^fi-t?S-3m l(C|^*>oT±T©*« 

LT^ifS-ii, HI 0K:^-rJ:5&?©^Sffi<**i?f6 
tiS, ai o©^fi^5K^m**'C^SI5«:^2-'^•^"^^Wt 



:Me43lSL.t:3JiWL., C©3)f©^1-)fKiEfiiM« 

*3H2y-? u - if 7 ?r/r bxim!Km^Ti:t tixi,>^mmtu 

0- ci^s. sfc, ;gi4)i©«m#5©«ic«tstiM)i 
i)mfs.-shx{,>t£i,\ 

[0025] *||il©JfJ^{C*5t,^-r fe#S8 K^^SIJA^ 

ucc < < , mm<o3m 1 ©ti^tpi^KM^tt©*? 
&imx^tj:\,^mm<D^m- 1 ^kkswh^^bs 

"ir 7 K^^8?)««fl/-Ct^S©t?{'P«14j!>S|S]±tS©%« 
ilt©mil il5]«-C*2.o lEt*5> ■fe^^•^-i^7ttE»C 

K8{cs^^-cJili]Lfc^>©{c^2.'^•^-^^W^©*e 

/cWEffi) ©Wffifi:ig«SiJ=£^^&b?tfc©?:JfAb'r^ 

[0 0 2 6] -^ic. ±IB© cfc 5 ^ir^lf 3iRc>'^©«3i 

isEmoim) mtmmmi tmmicimbx, 49m 

3 mX8 0mmSy>'4 9mmXl 1 OmmiC^fJBrbfcZfe 

oiEm^mMb. ^t^^^^^c^m^ST•^^§3g■r5fc^*© 

iESStim*^lSI5^mliSgPtc 4 9 mm X 5 mmlgW 
/c, iEffi©A 1 |g»mi*©tStlK*-^XS[i^©SSi5«C» 
'j- h'iL/-C©®:^0. 1 mm. ifiSmmOA l^miS 

1- mw&mi'C^'omKim. i8 (a) cc^si-j;^ 

[0027] {•kf-ii^—stmn@(oim) mmomm 
itmmicbxms (bXoj^^ttmmmxj-^^-y 

mm':>-mii'mbtc. Sffi-rmB5 0mmX2 7 
0 0 mmi bfc, -kmrnummx^ I mJ »5 O mm 
X50mm> 7feilXS|5Ktt5 0mmX6 0mm<btfco 
*^X8|5 J gP^tCtt 'J - K t L/T/f * 0 . 1 mm. IB 3 

mm©c u mwMTm^mmic^ m<o mite, 
moBm 1 i [Hiii©, 2 tJ^©•fe^^•^- :S'©itwi* -s^c p 

V D F % 5 fiSg|5?g||§-y:fcNMP?§)t^g!«ffJi U-C 

10 j^\y-'?\-^^-%mmmb-tc. ^cte, ccrssmw 
[0 0 2 8 ] (?a#«mffift©f'F») b-rifi2 4 

mm, JISO. 8mm©SUS«^ffifflly, ilHi'PSaL 
1:, M^SC5i:^^*Hf/ct#Jg-C. S 9 © J: (cr.ft©# 

?,ctxm%icmmmmbtj:^,>j:^icbtc. zmm 

©IEfi©llffl{C^tl^tiP V D F ?r 5 mfiS|5»«?§-ti?c 

50 NMPmm^mmitbxm^bx. ^s(c#towfc 
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[0029] mMOBBA . 13 1 1 ( a ) , ( b ) ti* 
(a) tSiEfe (b) «fie-CS)S. 

^(c#;is; 8 {cffl 0 > Mm ?>iEmm'mm& btn^tc 

1 3 B*^B^©IBffe©m^4CCcfc?.«ll2©Mi*:^iS4t^5 
HJT«>BlrSllf *Slfe©?fJ?J."t?B. laizfc^-r 
■fe^';p-^?7©*^g|5*>(^lS]^^l>Pt©#S8 
-C}j)^^-C^;B 8^1]!l5$-li-5CiKJ;i3^S84-b^-;i' 
- $ 7 rS-p/d*. llCi:|^i]75:'-:.T±T©•b^-: 7 RS 

b■r^tii^t?l^<. St*l;ifc6#S8*fetm'9:7' 
u;^ l/-cS«§ S 1 3 fc^f <fc 5 !&:?ia«ttmtSi**s 
HI 3©^!am^ise«^«'C;^SI5(c^2/^•^-:^! 

74aB^U-C3)iWL> C©3)i©i1-Jg{CEffi<!:*ffi!!>s 

42^%- 7 4/r-L/T)i>^^*ji$tit:i»5«(S t & o 
uc<<. momm i ©»^ii^i«(c<iiHi4©i«i»m 

KI5^-Ct!ji:l^m@©SI55^M. L{ctS!B5S«=£3^fiSbt:i,> 
tj:{,>(DV, ^*©?f^!®l<!:p)«^C#ax4^;^=f-ffiS* 

[0 030] ^XCC, ±iB©J; '? a^gtSiiSD-'^oSli^ 

(iES©{'piD WMojimi tmmcLx. m i 

fc. Me^fttt4 9 mmx 1 5 0 mmibfc, tStlK* 
^Xg|5L«4 9mmX3 5mmtL/c„ 

^igi5L©afflocB»®iT-%?§3S-rsfc&©iE^tst) 

K*m:gli*4 9 mm X 5 mmlSW, SSBtc 'J - F i U 
TJISO. 1 mm. ifi3mm©A l»m!ii-?-*®H^igf§ 

[003 1 ] i-mo^im) mmomm i mmic b 

HI 1 (b) ©J:^&^Mm:>'f5?->^J#-^IE 
fi^f'aSLfc. ®gTj-ffitt5 0mmX18 0mmib 
?ii^«*^XgBMB5 Ommx 2 7 mm tU/c. * 

«)©iEeffii!l«5l^X«R4 5 0 mm X 5 mmlgW. «S|J 
{ci;-FtL/t:ff§0. 1mm. i|ii3mm©CuftmS 

[0032] im^^^mim) brm2 4 



'#Pi20 00-77 0 9 1 
10 

mm. mSO. 8mm©SUSS?:ffiJlb. itlA^SZm 

m^K^ti^^'Wc^Wrc. 0 1 2 ©J: 5 Jc^Eti^-r S 2 
fe©#S;'cR*ii*. ^:IS'&^|iJiIiteS-ii-c-fe^-!u-if 
S c i-r«:S;(c^S"J*s^«b^j:i^ J: OKU 
fc, ;XK:. PVDF4 5fiSg|J?§fl?§-lifcNMP®S«: 

#:s;{c#fr#wfc^27^•^-^f©ra^c^tl^n^fAU. ie 

ic. #S*Mt^c*sp>^^|gft;&tfo-C. H13©<j;5 
?fJll©:MS?HPiJ©rS!tJ3MJi*3jf5)S§nri> iii-^K 

mbx^mn^m:^tbxhj^i.\ ttc mmu- 

[0033] 

ici^^mm^Bi&btcEm^vnm^-^j-^i'-i' b 
xMmiSbxms^. ±faiEffi5t>':Mffi©ii>&<i 
i>-ijt±m-kJ-iu-~it t ^^mm^m\.^xm bxu 
^wmmmwm^^c^mm^-MWrGib^x. ±is 

fcK^27^•^-:^^©-gI54>sf|^i)■rs m©#OTa«c«^ 

f^. ±iBiE®. A®. Riys-fe^N'U-5f©5-fe©^f)4S? 
«|J-C^«l>ft*se.iiit3it?c<b4!|$mits©t?. ^ 
S{cgm»J w«-r s ©4i»± 0 •cs?i©&gii4sc;fft 

[0034] ifmmm ©>^ffiK^5iiastmffif*«: 

«x?cmfife©t5^*-Stt, ±IBm 1 ©:?3ffi{Ctel^T. iE 
fi£t)&:l^Ci*!ttS(i-rs©-C, 

[0 0 3 5 ] ^^mno'^z (Di3mmi>xm^%MW^ 

fel^T. iE@Ra'*flS©:a>ite< i^>^'>•ftl^&>-:^^K:^^>'^• 
U'-ii%$}lbifib!sbmmbtcCt^^tt?><OX, i% 

[0 0 3 6] 2^ffeBJ©® 1 ©tt)?XllC#S?@i#t^S#«r 

mfcmtiiiB. mmmnw^^cmmmm^mm btcmmR 
zfkM=k'^^-^b--it^:ft-bxMMmbxmms^. ± 
faiEffiai::?*e©ii>^c < t h-ift±m-^j-< u-^t>& 
mmimi^xmbxtj:mm^mwim^tcm& 

t?4>oT, cf't^g|5K:. -*©S©m«*<!:^z/^■^-^ri 

©anft. -:^©ffi©*m tfcu'kJ^ i^-n^mi 

50 L-C3®*b. c©3B®J1-«K:ffe:;^©S©*^*i± 
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[n 1 ] -if-mnowMfoim^ 1 -cffli,^ ensms*^ 

S;WOC7K-riTffl0f*S3. (A) ttiEfe (B) I**® 

[0 2] if.wmmm(Dim i tc j: ss?i©sji:&^ 

[n 5 ] ^wM(DM^<D]\}m2x-m^f:>h?>wM>&W: 

SJWtc^f WlSHf (a) (b) «A« 

[07 ] 2|s:|%B^©«]fe©J^SS2 (Cj:€,S?i©iSii:3^S*20 



[H8] *^Bj©Ste©?f5^J3-t?ffii/^6n&m»^ 

SW«c^-r»fS0t?*?)« (a)»m (b)»M 

[09] *^?g©^JS©ill$gS3K:J;SS?lfe©«:^^ 

[010] WJ©»iS©» 3 {ct 2,m?ife©S{3S:;? 

[011] :^m(Dm(omA-cm^>^in?>mmi 
m:.miC7fktmmm-c$> o , ( a > ( b ) s** 

[HI 2 ] 2^|gBg©«}S©5fJ1^4icj:?,m?te©S{ji:& 

[013] :$:^m(DWi(OWM 4 Kj; S«|fci©«:fr 
ffi4giB«T2.»rn0-C*5. 

1 lE^ftmSi^. 2 iES«mf*. 3 lEmmm 
ji, 4 m®*itis^-, 5 nmmmw, e Msjg'gs 



rgW©5^xa5. 



^«SiJ. A~M 



[01] 






[116] 



mio] 
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mm wm 
jiip mm 

K^SI5^{-tfflEA©l*l-TB2#3^ : 



«^t|5^f^fflKtL©rt-T@ 2 S3 ^ 
«^f|5WfflK?L©rtrTa 2«3-^ 

«m«i5-=Ff^BgiE5tL©rt-Ta 2 # 3 ^ 

«Mfli^f^iEaE3tL©rtrT@ 2 s 3 

Miimi*s:#art 
(72)i6Ba^ ±m m 

«MtP^ftBaii)tL©rt-Ta 2 #3 ^ 
sms»s^ai*i 

F 3?-AC##) 5H028 M05 BB05 BB08 CC05 CC08 
CC13 

5H029 A314 AK03 AL08 BJ02 BJ14 
C305 D300 DJ04 DJ05 D307 



